In this paper, we study the existence and uniqueness of mild solutions of impulsive stochastic functional differential equations with infinite delay and Poisson jumps under non-Lipschitz condition with Lipschitz condition being considered as a special case by means of the successive approximation. Further, We study the continuous dependence of solutions on the initial value by means of a corollary of the Bihari inequality.
Introduction
Stochastic differential equations have been investigated as mathematical models to describe the dynamical behavior of a real life phenomena. The theory of stochastic differential equations has attracted many researchers due to its importance in many practical applications. Until now, various studies have been carried out on stochastic functional differential equations(SFDE) involving existence and stability results. (see references there in [2, [4] [5] [6] 10] ). Recently, In [22] , the author investigated the existence and uniqueness of solutions for SFDEs and also discussed adaptivity and continuity, mean square boundedness, and convergence of solution maps from different initial data.
On the other hand, impulsive differential equations thrive to be a promising area and gained much attention among the researchers due to its potential application in various fields such as orbital transfer of satellite , dosage supply in pharmacokinetics etc. Impulsive effects provides a natural description of systems and describes the phenomena which is subject to instantaneous perturbations and in turn experience abrupt changes at certain moments of time. A large number of meritorious results about the SFDEs with impulsive effects have appeared in the existing literature [3, 6, 10, 12] . It is worth in mentioning that, many real world systems are subjected to stochastic abrupt changes and therefore it is necessary to investigate them using impulsive stochastic functional differential equations. Few works have been reported in the study of SFDEs with impulsive effects. For example, Anguraj and Vinodkumar [6] established existence and stability results using successive approximation, Sakthivel and Luo [10] studied the existence and asymptotical stability of impulsive partial differential equations.
Moreover, many practical systems (such as sudden price variations (jumps) due to market crashes, earthquakes, hurricanes, epidemics and so on) may undergo some jump type stochastic perturbations. The sample paths of such systems are not continuous. Therefore, it is more appropriate to consider stochastic processes with jumps to describe such models.
These jump models are generally based on the Poisson random measure, and has the sample paths which are right continuous and have left limits. Hence, there is a real need to discuss SFDEs with Poisson Jumps. Recently, many researchers are focusing their attention towards the theory and applications of SFDEs with Poisson Jumps. For instance, Pie and Xu [13] proved the existence of mild solution for stochastic evolution equations with jumps and Tu.S et al [23] obtained existence and uniqueness results of adapted solutions for anticipated backward stochastic differential equations with Poisson jumps under some weak conditions. To be more precise, existence and stability results on SFDEs with jump process can be found in [1, 14, 15, 21] and the references there in. In addition, non Lipschitz condition is much weaker but sufficient condition with wide range of potential applications. Therefore, It is essential to consider SFDEs with non Lipschitz coefficients. There are several articles existing in the literature that are dealt with non Lipschitz coefficients. References there in( [3, [17] [18] [19] [20] ). In [16] Yamada introduced the method of successive approximation under non Lipschitz coefficients for a nonlinear stochastic differential equations. Taniguchi [4] established generalization of Yamada's theorem. Barbu [20] and Jakubowski et al [18] extended the results proved by Taniguch [4] to the infinite dimensional case by using measure of non compactness and fixed point theorem. Cao et al [21] also studied Taniguchi type successive approximation for a finite dimensional SDE with jumps. There is much current interest in studying SDEs with jumps under non Lipschitz condition (see [1, [13] [14] [15] ). In [3] and [6] , the existence and stability results were derived under non Lipschitz conditions and under Lipschitz conditions.
To the best of our knowledge, there is only very few articles in the existing literature that report the study of Impulsive Stochastic functional differential equation with jumps. The aim of this paper is to close this gap and we investigate the existence and uniqueness results of mild solution for Impulsive SFDEs with infinite delay and Poisson jumps under nonLipschitz condition with Lipschitz condition being considered as a special case by means of the successive approximation. Furthermore, we give the continuous dependence of solutions on the initial data by means of a corollary of the Bihari inequality.
Consider the following Impulsive stochastic functional differential equation with jumps in the form:
where A is the infinitesimal generator of an analytic semigroup of bounded linear operators, (S(t)) t≥0 , defined on X;
denotes the family of all right piecewise continuous functions with left hand limit φ from (−∞, 0] to X.
The rest of the paper is organized as follows. In Section 2, we give some basic concepts and preliminaries. Section 3 focuses on the study of existence and uniqueness of solution to impulsive stochastic functional differential equations with Poisson process by successive approximation method. In Section 4, we establish the stability result through continuous dependence on the initial values.
Preliminaries
Let X,Y be real separable Hilbert spaces and L(Y, X) be the space of bounded linear operators mapping Y into X. Let (Ω, B, P) be a complete probability space with an increasing right continuous family {B t } t≥0 of complete sub σ -algebra of B. Let {W (t) : t ≥ 0} denote a Y -valued Wiener process defined on the probability space (Ω, B, P) with covariance operator Q, that is
where Q is a positive self-adjoint, trace class operator on Y . In particular, we denote W (t),t ≥ 0, a Y -valued Q-Wiener process with respect to {B t } t≥0 .
In order to define stochastic integrals with respect to the QWiener process W (t), we introduce the subspace
We assume that there exists a complete orthonormal system {e i } i≥1 in Y , a bounded sequence of nonnegative real numbers λ i such that Qe i = λ i e i , i = 1, 2, ...., and a sequence {β i } i≥1 of independent Brownian motions such that
and B t = B w t , where B w t is the σ -algebra generated by
denote the space of all Hilbert-Schmidt operators from Y 0 into X. It turns out to be a separable Hilbert space equipped with the norm µ
The phase space D((−∞, 0], X) is assumed to be equipped with the norm φ t = sup −∞<θ <0 |φ (θ )|. We also assume D b B 0 ((−∞, 0], X) to denote the family of almost surely bounded, B 0 -measurable square integrable random variables with values in X. Further, let B T be a Banach space B T ((−∞, T ], L 2 ), the family of all B T -adapted process φ (t, w) with almost surely continuous in t for fixed w ∈ Ω with norm defined for any φ ∈ B T
Let (U , E , ν(du)) be a σ -finite measurable space. Given a stationary Poisson point process (p t ) t>0 , which is defined on (Ω, B, P) with values in U and with characteristic measure ν. We will denote by N(t, du) be the counting measure of p t such thatN(t, A)) = E(N(t, A)) = tν(A) for A ∈ E . Define N(t, du) = N(t, du) −tν(du), the Poisson martingale measure generated by p t .
The impulsive moments t j satisfy 0 < t 1 < t 2 ...,
, where ∆x(t k ) represents the jump in the state x at time t k with I k determining the size of the jump and x(t + k ) and x(t − k ) are respectively the right and the left limits of x(t) at t k .
Let A : D(A) → X be the infinitesimal generator of an analytic semigroup,(S(t)) t≥0 , of bounded linear operators on X. For detail, one can refer [7] and [11] . It is well known that there exist M ≥ 1 and λ ∈ R such that S(t) ≤ Me λt for every t ≥ 0.
If (S(t)) t≥0 is a uniformly bounded and analytic semigroup such that 0 ∈ ρ(A), where ρ(A) is the resolvent set of A, then it is possible to define the fractional power (−A In order to obtain the stability of solutions, we give the extended Bihari's inequality. (ii) x(t) has càdlàg paths almost surely, (iii)
Lemma 2.2. ([19])Let the assumptions of Lemma
(2.1) hold. if u(t) ≤ u 0 + T t v(s)K(u((s))ds, for all 0 ≤ t ≤ T , then u(t) ≤ G −1 G(u 0 ) + T t v(s)ds for all t ∈ [0, T ] that G(u 0 ) + T t v(s)ds ∈ Dom(G −1 ), where G(r) =x(t) = S(t)φ (0) + t 0 S(t − s) f (s, x s )ds + t 0 S(t − s)σ (s, x s )dW s + t 0 U S(t − s)h(s, x s , u) N(ds, du) + ∑ 0<t k <t S(t − t k )I k (x(t k )) if t ∈ [0, T ], x(t) = φ (t), t ∈ (−∞, 0]. (2.1)
Existence and Uniqueness
In this section, we discuss the existence and uniqueness of mild solution of the system (1.1). In order to prove the results, we need the following assumptions: (A 1 ) : A is the infinitesimal generator of a strongly continuous semigroup S(t), whose domain D(A) is dense in H.
(A 2 ) : The functions f (.), σ (.) and h(.) satisfy the following conditions (2a) For every t ∈ [0, T ] and x, y ∈ H, such that
where K(.) is concave non-decreasing function from
(A 4 ) The function I k ∈ C(X, X) and there exists some constant h k such that
for all x, y ∈ X and k = 1, 2...m.
Let us now introduce the successive approximations to Eqn.(2.1) as follows
and, for n=1,2....,
with an arbitrary non-negative initial approximation x 0 ∈ B T .
Theorem 3.1. Suppose that (A 1 ) − (A 4 ) hold. Then, the system (1.1) has a unique mild solution in B T provided that
where M ≥ 1 such that S(t) ≤ M.
Proof. Let x 0 ∈ B T be a fixed initial approximation to Eqn.(3.2). It is clear that by (A 1 ) − (A 4 ), S(t) ≤ M for some M ≥ 1 and all t ∈ [0, T ]. Then for n ≥ 1, we have,
where
is concave and K(0) = 0, we can find a pair of positive constants a and b such that
This proves the boundedness of {x n (t), n ∈ N}. Let us next show that {x n (t)} is Cauchy in B T . For this, for n, m ≥ 1, we have Then,
where Ψ n,m (t) = t 0 sup 0≤l≤s E x n − x m 2 l ds t .
From Eqn (3.5), it is easy to see that
So letting Ψ(t) = lim sup n,m→∞ Ψ n,m (t) and taking into account the Fatou's lemma, we yield that
Now, applying the Lemma(2.1) immediately reveals Ψ(t) = 0 for any t ∈ [0, T ]. This further means{x n (t), n ∈ N} is a Cauchy sequence in B T . So there is an x ∈ B T such that
In addition, by Eqn(3.5), it is easy to follow that E x 2 t ≤ Q 4 . Thus we claim that x(t) is a mild solutions to Eqn.(1.1). On the other hand, by assumption (A 2 ) and letting n → ∞, we can also claim that for t ∈ [0, T ]
Hence, taking limits on both sides of Eqn. Thus x 1 (t) = x 2 (t), for all 0 ≤ t ≤ T . Therefore, for all −∞ < t ≤ T, x 1 (t) = x 2 (t). This proves our desired result.
Stability
In this section, we study the stability of the system (1.1) through the continuous dependence of solutions on initial condition. Definition 4.1. A mild solution x(t) of the system (1.1) with initial value φ is said to be stable in the mean square if for all ε > 0, there exists δ > 0 such that E x(t) −x(t) 2 t ≤ ε when E φ −φ 2 < δ , for all t ∈ [0, T ], wherex is another mild solution of the system (1.1) with initial valueφ .
Theorem 4.2. Let x(t) and y(t) be mild solutions of the system (1.1) with initial values φ 1 and φ 2 respectively. If the assumptions (A 1 ) − (A 4 ) are satisfied then the mild solution of the system (1.1) is stable in the quadratic mean.
